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(54) MANUFACTURE OF ELECTRODE 

(57)Abstract: 

PURPOSE: To suppress short-circuiting between bump 
electrodes having high contact strength and small 
electrode pitch by covering he region other than that for 
an electrode with photosensitive resin, and by plating it 
with an acid zincate conversion plating liquid, at the time 
of manufacturing a bump electrode to be used for 
minutely mounting a semiconductor element through 
electroless plating process. 

CONSTITUTION: A conductive layer 3 composed of 
aluminum is formed on a silicon substrate 1 forming a 
circuit, and a nickel/phosphorus layer 5 is formed on the ■ 
conductive layer 3, and a gold layer 6 is formed on the 
nickel/phosphorus layer 5. 
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* NOTICES * 

Japan Patent Office is not responsible for 
any damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The laminating of the 
conductive layer which consists of 
aluminum through the first insulating 
layer to up to a semi-conductor substrate 
is carried out. In the manufacture 
approach of the electrode which carried 
out the laminating of the connection 
metal layer which galvanizes a zinc layer 
to up to the conductive layer of said 
electrode schedule field, and makes 
electrical installation possible to up to 
this zinc layer after covering with the 
second insulating layer except an 
electrode schedule field A photopolymer 
layer is applied to up to the conductive 
layer which consists of aluminum other 
than the electrode schedule field on a 
semi-conductor substrate, and the second 
insulating layer. The manufacture 
approach of the electrode characterized 
by removing said photopolymer layer 



after carrying out dipping of said zinc 
layer to the acid zinc permutation plating 
solution containing fluoric acid and 
ammonium fluoride, forming it in it and 
forming a connection metal layer by the 
nonelectrolytic plating method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the manufacture approach of 
the electrode of a projection configuration 
used by minute mounting of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] The 
approach of connecting the component 
using a semi-conductor or an insulator to 
an external circuit has the wire-bonding 
method currently widely used with the 
thin film mounting method and package 
which are represented by TAB (tape 
automated bonding) and the flip chip. 
Especially, since TAB can be mounted 
small lightweight, it has expanded the 
field of the invention. 
[0003] In order that the projection 
electrode (bump) by the side of the 
semiconductor device which is needed by 
this TAB might shorten a production 
process, the approach of forming the 
nonelectrolytic plating film by activation 
using a zinc immersion process as shown 
in 70 pages in the "plaiting and finishing" 
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magazine July issue and 1988 was 
learned. 

[0004] However, the conventional zinc 
permutation plating technique had the 
following technical problems. 
[0005] In the first place, since a zinc 
immersion process removed the oxide 
film of aluminum in the first place, the 
improvement of plating reinforcement 
was possible for it. However, the zinc 
immersion process known conventionally 
etched the aluminum thin film which is 
an electrode in order to use the zinc 
displacing solution of strong-base nature 
in an instant, and it had to thicken the 
aluminum layer in order to obtain bump 
reinforcement. Since the aluminum 
conductive layer of a semiconductor 
device tends to have made the thickness 
thin by detailed-ization of the pattern 
rule of a semiconductor device, it was still 
more difficult to manufacture the 
electrode high [ bump ] and made 
detailed at the conventional zinc 
immersion process. 
[0006] When the plating electrode 
became a ** pitch the second, it contacted 
to the ****** electrode for direction 
growth, such as plating. Therefore, the 
method of preventing contact is learned 
using the photopolymer. However, resin 
dissolved the conventional zinc 
immersion process for alkalinity, and it 
had the technical problem that such a 
contact prevention approach could not be 
adopted. 



[0007] The means which alkaline zinc 
permutation plating liquid has the work 
which dissolves not only aluminum but 
an insulating layer in the third, and 
prevent the dissolution of the insulating 
layer by a resist etc. were not able to be 
taken. 

[0008] Then, application of the acid zinc 
permutation plating liquid with which 
the amount of etching of aluminum 
contained little fluoric acid as a purpose 
which solves these technical problems 
compared with alkaline zinc permutation 
plating liquid was able to be considered. 
[0009] 

[Problem(s) to be Solved by the 
Invention] However, for the zinc 
permutation plating liquid using fluoric 
acid, the resist received the damage 
according to an operation of the fluoric 
acid in acid zinc permutation plating 
liquid, exfoliation of a resist etc. occurred 
in the middle of plating processing, and 
the Prior art had the technical problem 
that the function as plating resist could 
not be demonstrated. 
[0010] This invention solves these 
technical problems, and the purpose 
improves zinc permutation plating liquid, 
exfoliation of a resist is prevented, the 
electrode of connection resilience of the 
small ** pitch of the electrode surface 
product using a resist is also expensive, 
and when it finally connects, the 
manufacture approach of a reliable 
electrode is offered. 
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[0011] 

[Means for Solving the Problem] The 
manufacture approach of the electrode of 
this invention carries out the laminating 
of the conductive layer which consists of 
aluminum through the first insulating 
layer to up to a semi-conductor substrate. 
In the manufacture approach of the 
electrode which carried out the 
laminating of the connection metal layer 
which galvanizes a zinc layer to up to the 
conductive layer of said electrode 
schedule field, and makes electrical 
installation possible to up to this zinc 
layer after covering with the second 
insulating layer except an electrode 
schedule field A photopolymer layer is 
applied to up to the conductive layer 
which consists of aluminum other than 
the electrode schedule field on a 
semi-conductor substrate, and the second 
insulating layer. After carrying out 
dipping of said zinc layer to the acid zinc 
permutation plating solution containing 
fluoric acid and ammonium fluoride, 
forming it in it and forming a connection 
metal layer by the nonelectrolytic plating 
method, it is characterized by removing 
said photopolymer layer. 
[0012] In order that the zinc permutation 
plating liquid of this invention might 
raise the fluoric acid-proof nature of a 
photopolymer, it added ammonium 
fluoride to the zinc permutation plating 
liquid containing fluoric acid, and it was 
used for it to the zinc permutation plating 



which is pretreatment of nonelectrolytic 

plating. 

[0013] 

[Example] Based on an example, the 
effectiveness of this invention is 
explained below. 

[0014] (Example 1) Drawing 1 is the 
sectional view of an electrode which 
manufactured by this example 1. It is the 
electrode structure which consists of the 
second insulating layer 4 which consists 
of a silicon substrate 1, the first 
insulating layer 2 which consists of 
silicon oxide, the conductive layer 3 
which consists of aluminum, alkoxide, 
polyimide, etc. and a nickel Lynn layer 5, 
and a connection metal layer of a gold 
layer 6. 

[0015] Drawing 2 to drawing 4 is a 
sectional view according to process about 
the manufacture approach of the 
electrode of this example. First, the 
conductive layer 3 which consists of the 
aluminum of about 1 -micron thickness 
using a spatter or vacuum deposition to 
the silicon substrate 1 which formed the 
first insulating layer 2 like drawing 2 was 
formed. And the second insulating layer 4 
of the silicon oxide of about 1 -micron 
Lynn or boron content, polyimide, or 
silicon nitride was formed with the spin 
coat or the CVD method, and the 
electrode schedule parts of two or more 
40-micron spacing and a 20-micron angle 
were processed by the photolithography 
method and the etching method. 
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[0016] Next, the photopolymer 8 was 
applied to parts other than an electrode 
schedule field like drawing 3 , and the 
zinc layer 7 was galvanized to the 
conductive layer 3 using the acid zinc 
permutation plating solution of the 
following presentation. 
[0017] 

<Acid zinc permutation plating liquid> 
Zinc sulfate 820 g/1 Fluoric acid (48%) 17 
ml/1 Ammonium fluoride 10 g/1 
Temperature 25-degree Centigrade Time 
amount When there were few amounts of 
etching of aluminum for 90 seconds at 
this time and this plating front face was 
observed, the film of precise zinc was 
formed. 

[0018] Next, about 20 microns of nickel 
Lynn layers 5 were formed as a 
connection metal layer with the following 
non-electrolyzed nickel Lynn plating 
liquid like drawing 4 . 
[0019] 

<Plating presentation> A nickel sulfate 
and 6 hydrate 30 g/1 Sodium 
hypophosphite and 2 hydrate 10 g/1 Citric 
acid 3 sodium and 2 hydrate 10 g/1 
Ammonium sulfate 66 g/1 Thiodiglycolic 
acid 10 ppm <plating conditions> pH 5.5 
Temperature 70 degrees (Centigrade) 
Then, about 500A permutation plating of 
the gold layer 6 was carried out using 
well-known non-electrolyzed gilding 
liquid, the photopolymer layer 8 was 
exfoliated, and the electrode was 
completed. 



[0020] Electrode height dispersion of this 
example was few and good electrode 
structure. 

[0021] (Example 2) The conductive layer 
which consists of the aluminum of about 
1- micron thickness using a spatter or 
vacuum deposition to the silicon 
substrate which formed the first 
insulating layer first is formed. And the 
second insulating layer of the silicon 
oxide of about 1- micron Lynn or boron 
content, polyimide, or silicon nitride was 
formed with the spin coat or the CVD 
method, and the electrode schedule parts 
of two or more 20-micron spacing and a 
50-micron angle were processed by the 
photolithography method and the etching 
method. 

[0022] Next, the photopolymer was 
applied to parts other than an electrode 
schedule field to the schedule height of an 
electrode, and the zinc layer was 
galvanized to the conductive layer using 
the acid zinc permutation plating 
solution of the following presentation. 
[0023] 

<Acid zinc permutation plating liquid> 
Zinc sulfate 700 g/1 Fluoric acid (48%) 15 
ml/1 Ammonium fluoride 10 g/1 
Temperature 15 Centigrade Processing 
time Since 60- second book plating liquid 
was acidity, resin did not dissolve but was 
able to carry out permutation plating of 
the zinc. Next, with following 
non-electrolyzed nickel and boron plating 
liquid, nickel and about 20 microns of 
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boron layers which are a connection 
metal layer were formed, and the 
electrode was completed. 
[0024] 

<Plating presentation> A nickel sulfate 
and 6 hydrate 30 gA DMAB 5gA. Citric 
acid sodium 50 g/1 <plating conditions> 
pH 7 Temperature 70 degrees 
(Centigrade) 

Even if the electrode of this example was 
a ** pitch, an electrode did not contact. 
Moreover, there was little height 
dispersion of an electrode. 
[0025] (Example 3) The aluminum layer 
of about 1-micron thickness is formed in 
the silicon substrate which formed the 
first insulating layer first using a spatter 
or vacuum deposition. And the second 
insulating layer of the silicon oxide of 
about 1-micron Lynn or boron content, 
polyimide, or silicon nitride was formed 
with the spin coat or the CVD method, 
and the electrode schedule parts of two or 
more 20-micron spacing and a 50-micron 
angle were processed by the 
photolithography method and the etching 
method. Next, permutation plating of the 
zinc was carried out to up to the 
conductive layer which consists of 
aluminum using the following zinc 
permutation plating solution. 
[0026] 

<Acid zinc permutation plating liquid> 
Zinc sulfate 600 g/1 Fluoric acid (48%) 20 
ml/1 Ammonium fluoride 5 g/1 
Temperature 10-degree Centigrade 



Processing time When there were few 
amounts of etching of aluminum for 60 
seconds at this time and this plating front 
face was observed, the film of precise zinc 
was formed. 

[0027] Next, with the following 
non-electrolyzed nickel rhenium Lynn 
plating liquid, about 20 microns of 
connection metal layers were formed. 
[0028] 

<Plating presentation> A nickel sulfate 
and 6 hydrate 30 gA Perrhenic acid 
ammonium 0. 1 gA Sodium hypophosphite 
and 2 hydrate 10 gA Citric acid 3 sodium 
and 2 hydrate 10 gA Ammonium sulfate 
66 gA Thiodiglycolic acid 10 ppm <plating 
conditions> pH 8.5 Temperature 70 
degrees (Centigrade) 
Then, about 500A permutation plating of 
the gold layer was carried out using 
well-known non-electrolyzed gilding 
liquid, and the electrode was completed. 
[0029] Electrode height dispersion of this 
example was few and good electrode 
structure. Since a rhenium was 
furthermore included, corrosion 
resistance was good at the halogen ionic 
atmosphere. 

[0030] (Example 4) The electrode was 
completed like the example 2 except 
having changed the connection metal 
layer of an example 2 into the 
nonelectrolytic plating film of the 
following presentation and palladium 
Lynn of conditions. 
[0031] 
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<Plating presentation Palladium 
chloride 0.01 molsA. Sodium phosphite 
0.02 mols/L Thiourea 10 mg/l 
Ethylenediamine 0.01 mols <plating 
conditions>/l. pH 6 Temperature The 
electrode was completed like the example 
2 except having changed the connection 
metal layer of the 70 Centigrade 
(example 5) example 2 into the following 
presentation and the non-electrolyzed 
gilding film of conditions. 
[0032] 

<Plating presentation> Chloroauric acid 
potassium 2 gfl Potassium sulfite 30 g/1 
Thiourea 10 g/1 Potassium sulfate 10 g/1 
<plating conditions> Temperature The 
electrode manufactured 70 Centigrade or 
more was used, and made TAB 
connection by the conventional method to 
the tape which carried out tinning. And 
as a result of the minimum value of 
connection resilience judging more than a 
defect, and 30g / electrode as good for 
under 30g / electrode, the electrode of an 
example 1, 2 and 3, and 4 and 5 showed 
the good connection condition like Table 1. 
[0033] 
[Table 1] 
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[0034] Moreover, all were good, although 
the good connection condition was 
acquired in the semiconductor device also 
by the flip chip approach using the 
anisotropy electric conduction film or 
anisotropy adhesives and dependability 
was investigated by the temperature 
cycle and the energization humidity 
resistance test over a long period of time 
including TAB, since there was little 
height dispersion of the electrode of an 
example. 

[0035] In addition, there was no change 
in the effectiveness of this example also 
except the zinc permutation shown by 
this example, a nickel-plating liquid 
presentation, processing conditions, a 
bump's height, electrode each 
presentation, or a semi-conductor 
substrate ingredient. 
[0036] Moreover, the plating liquid of 
nonelectrolytic plating liquid which 
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contains a tungsten, molybdenum, 
manganese, copper, palladium, cobalt, 
zinc, a thallium, and any one or more 
metal ions of the bismuth in the plating 
liquid of the other nickel and boron of 
nickel Lynn, nickel Lynn, palladium Lynn, 
or nickel and boron was also unchanging 
in effectiveness. 

[0037] Even if a nonelectrolytic plating 
liquid presentation well-known in 
addition to this example and other 
commercial plating liquid were used for 
nickel-plating liquid, there was no change 
in effectiveness. 

[0038] Even if the zinc immersion process 
carried out permutation actuation more 
than two times, change and it was not in 
effectiveness. 

[0039] Furthermore, even if it carried out 
the laminating of the solder to up to a 
nickel alloy or gilding by the 
nonelectrolytic plating method or the dip 
coating to the fused solder tub, there was 
no change in the effectiveness about 
connection. 
[0040] 

[Effect of the Invention] As explained 
above, by using the acid zinc displacing 
solution which contains fluoric acid and 
ammonium fluoride in manufacture of an 
electrode, during plating processing, the 
photopolymer covered to parts other than 
an electrode schedule field did not cause 
exfoliation etc., and, according to this 
invention, realized manufacture of a 
reliable electrode. And since it was lost 



that photopolymers other than an 
electrode schedule part exfoliate during 
plating processing, a short circuit did not 
generate the electrode which narrowed 
spacing, either, but stable connection has 
been made in TAB or a flipchipbonding 
method. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The sectional view of the 
electrode in the example 1 of this 
invention. 

[Drawing 2] The sectional view of the 

production process of the electrode in the 

example 1 of this invention. 

[Drawing 3] The sectional view of the 

production process of the electrode in the 

example 1 of this invention. 

[Drawing 4] The sectional view of the 

production process of the electrode in the 

example 1 of this invention. 

[Description of Notations] 

1 Silicon Substrate 

2 First Insulating Layer 

3 Conductive Layer 

4 Second Insulator Layer 

5 Nickel Lynn Layer 

6 Gold Layer 

7 Zinc Layer 

8 Photopolymer Layer 
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